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(57) Abstract: 




PURPOSE: Provided is a substrate provided at its surface with a 
molecule layer having a controlled density and space of amine group 
which can be used in manufacturing a DNA chip or biochip and other 
surface studies, and a method for producing the same. 
CONSTITUTION: The substrate is produced using a compound of 
formula 1, in which R is a phenyl or a phenyl substituted with nitro, 
halogen, or cyano, naphthyl or anthryl. The representative compound 
of formula 1 is N-CBZ-&lsqb;1 &rsqb;amine-&lsqb;9&rsqb;acid 
compound. The compound of formula 1 is produced by a method 
comprising steps of (a) producing tris&lsqb;(cyanoethoxy)m ethyl} 
aminomethane by reacting tris(hydroxymethyl)aminomethane and 
acrylonitrile via cyanoethylation, (b) producing tris&lsqb;(carboxyethoxy)ethyl&rsqb;methyl&rsqb;aminomethane by adding 
concentrated hydrochloric acid to tris&lsqb;(cyanoethoxy)methyl&rsqb;aminomethane, followed by refluxing, (c) producing 
tris&lsqb;((methoxycarbonyl)ethoxy)methyl&rsqb;aminomethane by adding methanol to tris&lsqb;(carboxyethoxy) 
ethyl&rsqb;methyl&rsqb;aminomethane, (d) protecting tris&lsqb;((methoxycarbonyl)ethoxy)methyl&rsqb;aminomethane with 
a compound of formula ROCOCI to produce a compound formula 3, (e) adding NaOH to the compound of formula 3 to 
produce a compound of formula 4, (f) dissolving the compound of formula 4 and tris&lsqb;((methoxycarbonyl)ethoxy) 
methyl&rsqb;aminomethane and reacting with dicyclohexylcarbodiimide and hydroxybenzotriazole to produce a compound 
of formula 5, and (g) adding NaOH to the compound of formula 5 to produce the compound of formula 1. In the formula 
ROCOCI, 3, 4, and 5, R is a phenyl or a phenyl substituted with nitro, halogen, or cyano, naphthyl or anthryl. 
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(5 4) ^gg ohei gjE2i gzis aigst^ gxhgs ggoiiggahfe p\m a 01a gi^gja 

as* 

s was WOI2SB2I urn^. M§i ^ at. xi^e omJim »»»fe ^ximm saoii ss»fe 219011 mm 201a. 

S Ws£ OIS N-CBZ-[1]amine-[9]acid^ CUSSfe 3}B4AI6tB 3Wte SW&I 121 IfUs SI 0|21 li^Si XilSafCM, OmiE 

ae*ae ^isgasi owid\& 12] mmmm &sm* M\&s\t= ^x^e ssoii stsfb ?ib 0121 ais&se m 

bWsob ose omiindiaas 3iaHeoii/d2i o\°\d\ m^m ch^ 3£aih 4^ 212. we otei^i hem afc saioii om^ias aa^ 
mkm nn\ dna aioiu uK>iaa» :w»»fcHi mo.® ?\^m ^mm ^ ?x°q\, oiwnie ?ia seoii aotte ^ximm oi 

g|S|fe H££^OII Afgg 4 s aiO. 

QI&E 
Et 

0KJiE4ia, D\m . se, ohai. moimseixi s». ^=^ai&, BhoiEii 
1 BEST AVAILABLE COPY 

EI1S B SSSI If^A] la2J AtSmO) 0^31 i£2} 5^8 MXf#M S3 Oil £8Sfe 211*8 SI3E6tte i§§ U 
Eft* 3>H^E0|Q. 

E 2fc g i*g£| ^^a. 1a2| iiffi AhSSKM OhEi^l ^£2} 52*8 »»»fe ^^§1 SB Oil SSWfc UI1J8 fll£8tfe i§i E 
1011 BOICH UEiyj }H^E0|Ch 

E 3B AIAIOII 2011 AH XU££|£r SS@ 0^31 HE2f 82*8 SS8>te ^Xfge ££011 £B8fe 311121 08B pHWI CHS UEIt« H 

£H50iCh 

E 4b 6IAI0II fl|£Sb 0^31 HE2f 52*8 BftStfe g*S8 He Oil £88tte ^l^2J ^ CHI CHS S^SEM UE^y D2HH0I 

P. 
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eaoi ^ms= d\& §* □ go* si eapits 

£ f§8 dfOI£S§2| Ahgl 4= 81 fc XiilS Om^lM B«»te ^Ximm SBOil SSSlfe ^| ^ CHI 3^ SISS, &8I Xi^£ Oh°i^| 

e m&ntt: mx\mm msmn mmm » 012J is^sii} 01 sume oisskh xibie oi&pim ^x\mm sboii s 

S»fe 3|§! §J 0|2| XII£^S0|| 2+ oh 50|Cf. 

Dim HB21 <»oik«&s*fe m.±, mm 9} axiiswsi ¥?i ^0H2j usik s^sj ;hi. B^o^zienni si oig£ 

tl|£!S gfr*>*j ^AHCh, B£I3!. 2 = 1116!, 201^^ a SO I M^OI& gJ»S 8$?&fe QgfB §EH2| Stte2| X^liiJg gig 
»SQIOId tig = 2| S8 ^0^011 5Jg£JH 21 

3ia HBOii omit^e* sx>g2i swai B£)S | oh^ seea. oi^ ussfei^u xixw £U£i£z gx>2i seh si hb ^toii 

Sfi iie^o^ ^|^^ bvohoj ^ o. ojxhOI^I ffHSOICh 

sfe, emwxi van ohoii 2is>B, a si xmasi sboh o^ei^ie sss an si oh&i^isi jh4^ 100 a 2 & i mxi 10 Dm. ses oil oh°i^i 

■ Ii3xHI DNA UOIU d^OIS&'M ?l5f°S MgO\ 3>fe»CK ZiEHU SBOil 100 A 2 & 1 Mill 10 DWS\ 01 °1 QJ£M JfX[ 

^ Pine sboii dna aai^^eeiis^oiEM moi>iu uioia ^xni usaiij m mxi- bsj ^jxhis-oh^i- ^ ah hichs ussi 

XI S&CK SE& DNA SI 21 3^011!= SBOil Btt^st DNA21 ^£^9 1- CHOf U2J sM0| feOhS 4= SBOil H 

sMu bh^r onaz^si ^api- «ae aaia ^xi oho^ bo, 

i 

01 II ^6^01 B=.M §(Tar!ov et al.)8 HH&gOII fl}|2i!S»2| b**0| SJ£M S^SM SUSh&CKJ. 

Am. Chem. Soc. 120. 9787(1998)). 3HU 0IHS ^2 SB2J *iS*1B S 0| OhU fe£0]| 2|B 3H§J0|01 mgJ)Dt &b ^X^l 

£1 IS£lb e!&E VOi^T 4 s SiOiAH ^5^^ m^^ma. ^ s RgJ^fR nNA?_K9J >!PJM ^8J6K">i! OiSCf^ E+20! ZiaiBS 

fiMif 5101 ifisfCf. SEE!- ^§ ^£ 01^2] Bi^f^ DNA2J £EJ0| 0)Sj@ ^01 3§2g XI^SCK 

5E QB 0\\^, 2.dmO S(Okahataetal.)& bhO|S&(Biotin)3f Oltil e(Avidin)2] SITS OieSFOI H^Oil DNAM Effl»aCKJ. Am. Chem. S 
ocJ 120, 8537(1998)). 0\m£ 21Xi QCM(Quartz Crystal Microbalance) S3 Oil ElMUf O^bl&ie ^g^l^ ^ffllOIAH(sp 

acer)fi b^fS&M ^^X|^ B^^h^ DNAM £^m^C|. 0| CHI 910] M, tts.±z mgmit S^^OII WE} &mtz QCM2J 

^n^oia. mm 01 ^£ sssj ^^5^01 o\uo\ zts^ei bhois&i-o^biEisj oig^ ^oicn qcmm oiem^i ch^ 

oil ■« an ^hxi xii ^01 ca^^ ^01 bsoick dna omej b^^°i s^chi aioiAis u^?si oi^^i ^shai^ oi^ szioi nsmch 

IfOI^^ S(Whiteselletal.)S OFOI t ^ai E|g(aminotrithiol)e S SSOII &V#^S tfOF/d S£l V2lt!(polyalanine)0l U<y^?^M 01* 4= 
91^m S^QK SEeh Maimiy-0haFU(polyphenyl-alanine)2| 3^ BiS2Sb SZI0I ¥^6F01 U^^^M 0|g 4= 2J£°^ Ol^o^ # 
M 4 h 0h 01^ SZhg CH ^oi U^l^ii 0|^£^ 6^CKScinece 261, 73(1993)). 521 ^go^Oj B^^M 01 DNASj 

S^CHIE ^g0| 22^ SOIU, BSH^£| OieU^SP DNA2J 0|gU<MOI CH ^ ^3 (A 18 25.5 A 0112, B 18 23.7 A )|§ ^hX|° 

s 'oi ^ i ah o\mm ch e &inaicHM s^oii s^jai-oio^ ma. o\d\a-\ o\mm ei^aicn^ ^(suifur)oi s^jsch 2^ch ah b r&ou 

AHB 4= sj-^l^h SICh. 

^soi oi^^xh mt: d\^^ vtm 

^ is^ 4^i ^bh^i^sj guise naia^oi, xhhesj o^°i^im ®&$\t= mximm s^oii smahb ^i^e xnsg ih sf^m s 01 
a fli^ai issfb sie ^^^^ ^CK 

s ag om^isi ^s^^ ^29aie ot°Pi 2}£i >iapi- ^xF#e sa oil 5^m^ ^i^ ^ oia xn^^se XII S 5^ 

^ W.S2I SE QB OIS^&M mmO\ SCI 8!§!| l£H2J ^XF^^M 211! SB Oil l^m^ XII 510ICK 

S WS2| SE Cfi s*h~ Ah oji oh°i^|2J Ol£±J\ 2}2\ Di^\D[ ^§e[ ^XF#M SB Oil §,^6^ 2iOiAH Dm SBOil SI6r^ ^ 

xfii nso^ni- goith ^ oi2i xii^^^e xiism^ 5i oi a. 

^ ks2j se cim dna sioiu b^oiss»e ^H^s^ai ^ga^, D\m sboii ssi-fe mxmm nmotn oimsi gisi^ sbb 
^chi M§i ^ Dm ^ oi2j xii^^se xii s 6^ 5101a. 

; ^S2| §J 

^ WSS ^Ol ^^5^1 ?ioh01, 6^1 sfs^ ^ SA|£|^ sft^MM xiis&a: 
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^OUH, miy(phenyl)OI^U, U ^(nitropl , 1^21! (halogen), SE£r A| O^cyanoPI^ X\&& MM (phenyl), UHIKnaphtyl), S£i=r 
£hM§i(anthryl)0|Dh 

a) ^ai^ca^i^^AicHi^johoi^cHieii^ otan^u^ng Aio^omeiioitf ^^m^m ^z\M(Moi±o\\^M)mm]o\u\±vi\&m imm^ 

b) ^^^[(Aio^oii^ADCHi^io^i^oiieoii &m s^g^m ^^ai^ah ^ai^[(3^^Aioii^Ai)oii^]oii^]omi^oii&s xhis 

c) ^d|^[(3^^A|0j|SA|)0l|^](Hlil]Omi^ffll&0|| 0U&e2| 0\\±tt\^m ^l^M^M ^d|^[((01I^A|3^Sy)(>ll^A|)Dll^]Omi 
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gjif/j 3 og SAigfe SUfgg fll£8fe B5(l 
tSS,^ 2] 

ROCOC1 

3] 




(6M ^ Oil AH , IHiyOMU, U§S^I, SE^ A|0^}|^ X\&& ffliy , U5i, SE^ em§0: 

e) W^l sf^Ai 3 og sa|£J^ s>mJ-SCHI ^^sfU^M g™e 2^01 ^4^6HA|^ Ai o^l sf*^ 4^ SA|£]^ If^ii X||£8^ 
[IK*!^ 4] 




^ouh, miyoi>iu, lim^zm, t^en, aio^i^ xi^s niiy, uhi, se{= e^u); 

f) S*a^ 4^ £A|£|i= Sf&BIll- ^£[^[((01I^A|3^ay)01I^A|)01l^]omitOil&e C|D1liJ2M0mmi^(DMF; dimethylformamide)Oil 
^012, PAIM^^i^3^SCI0IQI^(DCC; dicyclohexylcarbodiimide), ^ 61 H^A| £!£^B.| 0\m (HOBT; hydroxybenzotriazole)M g^mn 
^eAI^ oPI If©,^ 5^ SA|£|£r sf^MM XHSSf^ B3I 



5] 




^ Oil AH , RB BUOI^U. USS^I. aS2ffl. SEfe AIO^PIS XI »s mu. UH1, £Ei= ehMB): §J 

g) sf^Ai 5 ^ haisj^ stetson ^&mu^m m^m imo\ j^ssiiais/h mm±\ is hais^ mmmm xnswt &n\m 

SEft ^ £^9 OfEi^l ^££1 52*8 SSSfrfe =}J8i SEOil SiBf^ 3|S°| *||2g*S0|| 910\M, 

a) omi^^^oj ^xh#e s^oii sawt ?\mm aiswfe o-^u as 

b) sx^schi om?iB 3[^M&m dix\^ ^ex-iisi e*8Ai9ifc b:*ib ss»fe jibsi xiis^ag xiis»d. 
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SEe 6Pi b)EHisi ^£x^ ueoi ^s^ai^ a o^ei saioi s»»fe 201 uterqvoi. an ssapi- sw« is *ai<ej^ 

& was ofoi a2 | £t 9 8toi aae bxiss JiBttoi agsii? D\mm ns^i ?iefoi otoiinftieMta jib hsshi opi 

3l2f »e«*A|&B ^Efll2f &SAI3AI 3|§Jg *H3S^Ck gas Z*aj2| 0FEJ2IM B»S2| ¥16f0j ^XfiTOI g/i 

6PI 12| USX} ft£X||B ®gmO\ Mgo^QI, 0| ^^Xf^ 8H42I (HE!3I» 9 ^HHJ 3^^A|<y 5*S3IB }fX|^ ^2|g ^EHsTm 

oiiasaxi sxhoia. qai b was omiic^eaa pis 5*121 o^isf ^ztb sehm ^xib hb»bi aw&! 121 &»bb u > s 

A|« }|§J 59 &01I BSE}* □ ^£|^ B9et Ba>#§ a&B 4^ gt 20ICf. " " ° 

01 B ?I8K>1 B i§§ «3| If^A. 1£ UEILI^ SSSfe 3t*&| 121 »0B2| R£ BIU(phenyl)OI^U. US£3|( 

nitro). BSZOthalooen). SE^ AKNin3l(cyano)£ xl^@ fill y (phenyl), UHi (naphthyl), 5Etz e*MS(anthryl)0IO = R£ £j2j:nd|2J 2)1 
yOl^U. aanasi 2t2>, S£^ gAlOU SAD Hfe ^S^IS «»a 2-L|^i^iJ(2-nitfobenzyl), 3-L|^^«!ig(3-nitrobenzyl) 4- 

L|e£fflB(4-nitrobenzyl). 2-g^2£fflS(2-fluorobenzyl), 3-i¥2^^1 (3-fluorobenzyl), 4-M¥2^»U li (4-fluorobenzyl) 
£i§!(2-chlorobenzyl), 3-g£S^a(3-chlorobenzyl), 4-gSSeOS(4-chlorobenzyl), 2-«£E2!!i!(2-bromobenzyl) 3-SSSa!S (3-br 
omobenzyl), 4-SSSHa(4-bromobenzyl). 2-22E»Li§J (2-iodobenzyl), 3-S2SE2i a (3-iodobenzyl), 4-fi2£&! i(4-iodobenzyl) 2- 
A|Q^e«a(2-cyanobenzyl). 3-AI OfcfflB (3-cyanobenzyl), 4-A|0FinB!!a(4-cyanobenzyl) W0\ W 4* m&Jl&Dl 1-UHi! 

(1 -naphthyl), 2-UHH (2-naphthyl). SE^ 9-ff§B (9-anthryl) gOI 1 4* &CK 

[sis*! 1] 




a^ CH 2 =CHCN, KOH, p-CI^6i(p-dioxane)e ?\o\0\ 25 °C01IAH 48 Ala #2} e*»A|3lte 510111, 
b^ Sdig 3 AlZj- g£t »H(reflux)A| 9| fc 510112, 

MeOHM ^5f2 25 'C Oil AH 24 A\?} §e[ B*} &^M3\ti 510IH, 
d^ af^A. 2 £J »BB. NaHC0 3 . H 2 Oi 25 'COjlAH 12 AIZJ- SB EL^A|3|^ 5!0|^, 

1 N NaOHH 25 CHI AH 12 AlZj- §2| y§A|3|b ^ Of Cf. 

[&m±\ 2] 
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Ma^((9(£^AIOII4A|)0||ll)niBOhOlki)OII4A|)[]||l(]omiicOIIEI(0|6t N-C8Z-[1 ]amine- [9]acid)0| Ch 
[SWA| 1a] 





Oia^OjlAHb sf^Ai 1aS SA|£J^ N-CBZ-[1 ]amine-[9]actd sUhBM g&o^ SBCK »SfAj 1 2| SUfBSJ LfDiXI StBBS »«f 
*! 1a£ SA|£J^ N-CBZ-[1]amine-[9]acid assai- £JS tf^OUHEt x[0\m ^XIH mmm XII 28 4^ 21201, 3 213 £ 

a ^oiiAi sue UEft«ci. 

S ^§8 ?I8 SB Oil ^££|£r Omi^^^ ^Xh#SJ CneOlM N-CBZ-[1 ]amine-[9]acid2f 3*= »Sf4| HAISIfe sftm 

3f e*8A|31 3|g S£2] Oh°i^j 24B8t?ll &±Mm 4* SICK H § Oil AH OIHB N-CBZ-[1 ] amine- [9]acidfe »B2| (»°! ^S^PI- C 

BZ(carbobenzyloxy)S Sa£JCH 21 CK 

6PI 0>e]SfS:?PI- S£S N-CBZ-[1]amine-[9]acidi= SB SEgOil OhEl 5fg^l^ Pi ^XrM^¥9 £&£JX| Sjoffl, SEB Bgj»9 
g ¥^11 S±»6H>I «B liEji^ HBS2iCh CBZfe 80|8h0| Sll QUI Oh°i 5t83IS £|8i! 4= SICK 

mm^ 1a2| N-CBZ-[1]amine-[9]acide B«8*te0l SI OH AH 5hS ifiel ¥^21 B**B?I (repeating unit)fe SJOj 01§£IW 

^^oi M£l^(mO|E^A| OHH)0*0| ±c0|| B(tris(hydroxymethyl)aminomethane)8 »« 2! S oh XI si 

12| UCHXI 98TB* dH£ B8IWO. 

«^£(Bruson)2J 01 8901 ^£1 ±ffiO\ H^AI Oil H)0h0|tD|| B» ^ ij(acrylonitrile)8 A| O^Oill aiO|^(cyanoethyla 

tioh) B8AI31/H E£|^[(A|o^O||^A|)ffllil]omil3i01l&(tris[(cyanoethoxy)methyl]am »«BO. 1*^011 Ahg£li=r ^£1^(61- 

OIE*A|0H8)OWI!e0IIB H *<*»BB(KOH)S Ss^Ol 3»W £!S 6"h0j|A1 2J£A|31 B80I AhSSHOt SUM, *6*»SB2I 901 B 

^OUH gfigj- ^SOIQ. 4*&SHm^ BSM AfSfi eg ^(8*01 E^AI CHI B)0tQ| ^ Oil B2| 5 LUXI 20 ga%3HI QgfSf^l M§6^20l, H 

e is siawch «^»»s2i groi ohHusuMnsi h^xfii^^ smgn. ^oi ^22 Aio^onaaioifi bsoi 

El'tysiXI SfferCK BgOl ^ 13 C NMRSJ 118.5 ppmOilAH ^eitl: "S5|°J HI UEIUW, 01^ ^S(Newkome) ^01 

»^B »BBS| ^^l^^^f ttfl»5aCf. 

u-^s Mai^[(Aio^oii^Ai)rjii^]omi^cnie^ ^\mmo\\ m ^2es HaBsmsnanis ^aieH£ axis gai ^seioi a» e 

^S^OilAi 3 Aia ^^Al^^^ ^ai^[(3| = ^A|0il^A|)01i^]0hDliii0il&(tris[(carboxy ethoxy)methyl]aminomethane)0| ^Oj^Q. 
Llil ^S^PI- 3^^ A |^o^ bm^AH g^Ss(NH 4 CI)0| ^EH^ ^CHSCf. 0^1 B Oil ^01 §2[°J2e Si ^dHtH 

^ ^^e^el- * 13 C 118.5 ppmOilAH ^filB U^iJSJ ^S^ei HI 391- A^XIH Oj£10il 3F^^A|^£J 176.2 ppm2J HI 3^1- £ 

OI^IP. sffvg e£|>.[(5^es A |o||s A |)[}j|&]ohO|^CHlBg floKX 01EH 5^1 SSAI ^(protecting reacgent)B A^ga^OI &9Jl 

014 oh^oj 5^s A| a| 0 | Of°i ^§^121- ^4:^&8^ S^CHAH B80I £!iS£JX| ^ah^Cf. Zia-|°^ 3h = ^A|^ «A| Hf§OI 

th^S e £ |^[(3^s^ Al o||s A |)oi|^]omik:(}||&^ ^h^e 2^§EH2J Sf&BOICH. CHI (methanol) M B^8JB Oil ^ Ell = 11 BSOI 21 
SSCf. 01 esh© 0^ e£|^[((D|js A |3^sfe|)0il^A|)0||H]OfO|k:0ll&(tris[ ((methoxycarbonyl)ethoxy)methyl]aminometh 

ane)0| m&£\0\ ^B°J 3^^A|^0| S^SCF. ¥fS §^ 01^ «j^^§§ SiOH^I ^IshOj M £| ^ [((DH^AI 3F = sy )0im A|)0]i^ ] 0^1 biOII & 

e oil &m oil S6.o^a ^gjm^ ^ai oigmaxie 4^moi ^201, smt^m ah^es es^ b^oid. oichi ^mo\ ou 
±B\^m &mm oie^ s wasi ^r^s ajswxi e^e oiem°^ w§ S21 u jasa aawoi. 

S^l feO. M£|^[((D||s A |3^a S y)o 1 |s A |)[ H |ij]omiir:EHI&^ 13 C NMR01IA1 Oil^Eil^si rj]|^API0il ^ 176.2 ppm, 51.6ppm2j 
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sisaioi asa mm em e+^^ Mai^[((oii^Ai5^ey)oii^Ai)oii^]omi^oii&oi oissu, 301- Ma±[((«i-Ai3fasy)oiis 

M)mm]OtQ\±m&m ^mmo\ Mg^Cr. Ol°im SS»3I ?I8KM D|-ElA|£|-ViJ P3hSm0|e (di-tert-butyl dicarbonate)2|- VlEW^i 
501IOI e (benzyl chloroformate)g AJS»aa. ¥ ^Hl A|Sf 2? ^iJil asgacK P-EiA*£l-¥l a^MUIOIMH 01 

Seh BOC(t-butoxycarbonyl) D\S\ 3^ Oil^Eil^O 3f5^Aldf2S HHPte HI § Oil AH gflp|. aga ^ SICK 

»*0I ^ BgS N-(BOC)-S£l^[(3^«tA|OmAI)Oy||]omiii:OIIS (N-(butyloxycarbonyl)-tris[(carboxyethoxy)methyl]aminomet 

hane)M S£|8*fc UfSOilAH AfgSfe i§ a^S^N/H BOC 3 PI- MXJAH OA| M£|>i[^s^A|0II^AI)D«g]omiin0IIB2| ^EHS £IS0Pt 
Wan\ SCL Dl^mmm ^XISPI ?|6K)j 86*8 AFS»XI &2 ^Sffl! ^EHOIiAl 3CU£ DCC(Dicyclohexylcarbodiimide)B 0|g6 r 01 5HMiJ( 
coupling) A| 31 S2J£U y§0 | 2dj £!g£|X| B»£ES BOC Oil ^XilSe 8H3B 4= 2*2*0. 4^01 ye 0|^S^ DCC §1 0|gS> 

fer S El 01 E (peptide) i*£0| 4^^0ilAHi= S^^jo^ 0 ^ ye ^§1 &.^0PI ffH§0|£H2 «|2teCf. 

aiSgS^SOilOIMM Olgorifr CBZ^ 91 3 a (workup)* W A r g£li= S^Oil 0^ fihSSm SJgOl ^fc+ ^ N-(2!I!^A|^s£y )- 

^£l^((3^^A|0il^A|)Di|^]0mi!3irji|&(N-(benzyloxycarbonyt)-trjs[(carboxyet^ methane) M ^9|§2g BOHJPPI- 4= 

asm. N-(ey»^Ai9jafiy)-eai^[^B^Aioii^Ai)Dia]omiicDyBs 13 c nmrchiah cbzoii jmm 128.7 PP m, i28 2 p P m a 3tuioii 

OIS (carbamate) Oil }|2!§* 155.2 ppm §£J R\Bm SOI ^2iCK 

N-CBZ-[1]amine-[9]acid2| i^OilAH D[& ye 4=e(33.3 %)M SOIfe ^«S(couplina)e 4.5 M£l^ [((0i|^A|3 r = Sb' )Oil^A|)0il 

■ ]»DlinOyBa N-(eiimA|^aMy)-s£|^[(3(a 4A |oy4A|)aoa]omiicD||BB DMF(N.N-dimethylformamide)Oil *C! ^ ^ 3 ^ 
S\ DCC. HOBT i§ »^8K)J 48 A|3 §E 22&AI9IB SCf. £!iU£ie! DMFOil mi 8^ P AIB£*iai¥aiO* (dicyclohexylureap* 

a«»o. 

oi a 5ii aaa N-(ffla*Ai3hssy)-sai±[((NH^ 

(benzyloxycarbonyl )-tris[((N , -(carbonyl)-tris(((methoxycarbonyl)ethoxy)methyl)methylamino) ethoxy)methyl]aminomethane)e 13 C NM 
ROilAH Oi|^Ej|a*f OrDIEOil 3|filS 172.3 ppm, 171.3 ppm°J ^3321 u|3M SSS 4 s »CK SEB OI^HJ 3^1 bf^l^ 1:3 §£S UEftatD 
3d|3 i^^E^(FAB) ^H}^ »»»0| 1556(M + -M)£! 50IIAH N-(^l^A|3^ £ y)-e e .|^[((N , -(3^ S u. ) _eai^afnil^A)3^ 
Sy)0B^A|)0|IB)0|iaomiic)0||^Ai)0ilH]Omiin0IIBO| gJPFSISiCh 

N-<ffla^AP*ssy)-E£|^[(( N «-(^^ 1 N Na0 H §°J| 

Oil/H J\^mmo\<£ aEK>| 5r = ^A|^o^ gfe N-(ejJ^^A|3fa S y)_e d |^[(( N «_(9 f s sy) _e d |^ ((^a^ A |0||^A|)0||B)OflBOmiiii)0|| 
^A|)Oill]0^|inOilB(N-(benzyloxycarbonyl) -tris[((N-(carbonyl)-tris-((carboxyethoxy)methyl)methylamino)ethoxy)methyl] aminometh 
ane)M <£m 4= 21 CL N-ffflS^AI^aayj-sai^KN'-j^ 

§^«/d ai|e| iHf 1429(M + )ei 5 Oil AH HIB5J- &m&2.^M «^0| £Jt!!£j2iMe & 4 s Sl»P- O|£j0il£ 6P| StBBfiSI ^2j£J 
SUf ^l^^^Oil 21th 5 1 mil S 6011 U&LHHO. 

[5 1] 



tris[(cyanoethoxy) 


1 H NMR(CDCI 3 ) 


methyl] aminomethane 


63.68(t. CH 2 CH 2 C=N, 6), 3.42(s, CH 2 OCH 2 CH 2 , 6H). 2.63(t, CH 2 OCH 2 CH 2 




, 6H), 1.83(s. H 2 N, 2H). 




13 C NMR(CDCI 3 ) 




61 1 8.5(CH 2 CH 2 CsN), 72.7(CH 2 OCH 2 CH 2 ). 66. 1 (CH 




2 OCH 2 CH 2 ), 




56.4(H 2 NC(CH 2 -) 3 ). 1 9. 1 (CH 2 CH 2 C=N). 



[S 2] 



tris;l((methoxy 
carbonyl)ethoxy) 
methyl] aminomethane 



HNMR(CDCI 3 ) 

63.72-3.68(m, CH 2 CH 2 COOCH 3 , 15H), 3.34(s, CH 2 OCH 2 

CH 2 . 6H), 2.58(t. CH 2 OCH 2 CH 2t 6H), 1 .83(s. H 2 N, 2H). 
13 C NMR(CDCI 3 ) 
6172.1(CH 2 COOCH 3 ), 72.6(CH 2 OCH 2 CH 2 ). 66.8(CH 

2 OCH 2 CH 2 ), 

56.0(H 2 NC(CH 2 -) 3 ), 51.6(CH 2 COOCH 3 ) , 34.8(CH 

2 COOCH 3 ). 
IR(CHCI 3 ) 

3376, 2953, 2871, 1740, 1587, 1438, 1361, 1265, 1197, 1112. 1074, 1023 c 
m" 1 . 

Anal. Calcd for Ci 6 H 29 NO g 

C, 50.65: H, 7.70; N, 3.69. Found: C, 50.63; H, 7.81; N, 3.97. 
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IB 
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R-(benzyloxy " 

carbonyl)-tri's 

[((methoxycarbonyl) 

ethoxy)methyl] 

aminomethane 



H NMR(CDCI 3 ) " ~ 

67.33(m, C 6 H 5 CH 2 . 5H), 5.28(s, OCONH, 1H), 5.03(s. C 6 H 

5CH2O, 2H). 3.69-3.64(m. CH 2 OCH 2 CH 2 C00CH3, 21 H). 2.52(t. CH 2 OCH 2 

CH 2 . 6H). 

13 C NMR(CDCI 3 ) 

6172.1(CH 2 COOCH 3 ), 1 55.3(OCONH), 1 37.1 (C 6 H 5 CH 2 ), 128.7(C 6 H 5 CH 2 ), 
128.2(C 6 H 5 CH 2 ). 69.6(CH 2 OCH 2 CH 2 ). 67.0(CH 2 OCH 2 CH 2 ), 66.3(C 6 H 5 CH 2 
), 59.0(OCONHC(CH 2 -) 3 ), 51 .6(CH 2 COOCH 3 ), 34.8(CH 2 COOCH 

). 

IR(CHCI 3 ) 

3379, 3027. 2952, 2879. 1738. 1509, 1438, 1363. 1235. 1199, 1112, 1072, 
1027 cm" 1 . 

Anal. Calcd for C 24 H 35 NO n 

C, 56.13; H, 6.87; N, 2.73. Found: C. 56.23; H, 6.90; N, 2.88. 



[H 4] 



N-(benzyloxy — 
carbonyl)-tris 
[(carbonylethoxy) 
methyl Jaminomethane 



1 H NMR(CDCI 3 ) ~~ 

610.00(br, CH 2 COOH, 3H), 7.32(m. C 6 H 5 CH 2 . 5H), 5.28(s, OCONH, 1H), 5 
.03(s, C 6 H 5 CH 2 0, 2H), 3.66(m. CH 2 OCH 2 CH 2 

COOH, 12H), 2.b2(t, UH 2 OCH 2 CH 2 , 6H). 
13 C NMR(CDCI 3 ) 

6177.5(CH 2 COOH), 1 55.2(OCONH), 1 37.1 (C 6 H 5 CH 2 ). 128.7(C 

6H 5 CH 2 ), 128.2(C 6 H 5 CH 2 ). 69.8(CH 2 OCH 2 CH 2 ). 66.8(CH 2 OCH 2 CH 2 ). 60. 

9(C 6 H 5 CH 2 ). 59.1(OCONHC(CH 2 -) 3 ), 35.0(CH 2 COOH). 

IR(CHCI 3 ) 

3600-2300. 3340. 3026, 2927, 2882, 1714, 1517, 1455, 1417. 1241, 1193, 

1110. 1071 cm" 1 . 

Anal. Calcd for C 2 , H 29 NOn 

C, 53.50: H. 6.20; N, 2.97. Found: C, 53.49; H, 6.52; N, 2.64. 



[S-5] 



N-(benzyloxycarbonyl) 

-tris[(N'-(carbonyl)- 

tris-(((methoxy 

carbonyDethoxy) 

methyQmethylamino) 

ethoxy)methyl] methyl] 

aminomethane 



1 H NMR(CDCI 3 ) 

67.32(m, C 6 H 5 CH 2 . 5H), 6.18(s, CH 2 CONH, 3H), 5.64(s, OCONH. 1H), 5.0 
3(s, C 6 H 5 CH 2 0, 2H), 3.68-3.65(m, CH 2 OCH 2 CH 

z COOCH 3 , CH 2 OCH 2 CH 2 CONH. 75H), 2.52(m, CH 2 OCH 2 CH 2 , 24H). 
' 3 C NMR(CDCI 3 ) 

6172.3(CH 2 COOCH 3 ), 1 71 .3(CH 2 CONH). 1 55.2{OCONH), 137.1(C 6 H 
5 CH 2 ), 128.7(C 6 H 5 CH 2 ). 1 28.2(C 6 H 5 CH 2 ). 69.6(CH 

2 OCH 2 CH 2 ), 67.8(C 6 H 5 CH 2 ). 67.0(CH 2 OCH 2 CH 2 ), 60.0(CH 2 CONHC(CH 2 
-) 3 ). 59.2(OCONHC(CH 2 -) 3 , 51 .9(CH 2 COOCH 3 ), 37.6(CH 2 CONH), 35.0(C 
H 2 COOCH 3 ). 



MS(FAB + , m/z) 1556.2(M+1). 
IR(CHCI 3 ) 

3369. 3067, 2953, 2877, 1736, 1668. 1528. 1438, 1368, 1328. 1265. 1199, 

1109, 1026 cm" 1 . 

Anal. Calcd for C 6 9 H n0 N0 35 

C. 53.27; H, 7.13; N, 3.60. Found: C. 53.03; H, 7.27; N. 3.78. 



[S 6] 
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N-(benzyloxycarbonyl) 
tris[(N'-(carbonyl)- 

tris-((carboxyethoxy) 
methyDmethylamino) 

ethoxy)methyl) 
aminomethane 



1 H NMR(DMSO) " ~~ " " ~ ~~ ~ 

612-10(br. CH2COOH, 9H), 7.37(m, C 6 H 5 CH 2 , 5H), 7.09(s, CH 2 CONH. 3 
H). 6.27(s, OCONH, 1H), 5.02(s, C 6 H 5 CH 2 0, 2H), 3.71 -3.60(m, CH 2 OCH 2 
CH 2 COOH, CH 2 OCH 2 CH 2 CONH, 48H), 2.45(m, CH 2 OCH 2 CH 2 , 24H). 
13 C NMR(DMSO) 

6173.2(CH 2 COOH), 1 71 .0(CH 2 CONH), 1 55.2(OCONH), 137.1(C 6 H 5 CH 
2), 128.7(C 6 H 5 CH 2 ), 128.1(C 6 H 5 CH 2 ), 68.7(CH 

2 OCH 2 CH 2 ), 67.9(C 6 H 5 CH 2 ), 67.2(CH 2 OCH 2 CH 2 ), 60.3(CH 2 CONHC(CH 2 
-) 3 ). 60.2(OCONHC(CH 2 -) 3 , 37.6(CH 2 CONH), 35.0(CH 2 COOCH3 ). 
MS(FAB + , m/z) 1429.6(M+). 
IR(neat) 

3600-2300, 3342, 3026, 2924, 2880, 1715, 1651, 1528, 1455, 1417, 1196, 
1 109 cm" 1 . 

Anal. Calcd for C 6 o H 92 NO35 

C, 49.18; H, 6.60; N, 3.82. Found: C, 49.32; H, 6.84; N, 3.64. 



0| f hCHl AH Dim S201I 512 0[°1D\ atfe ^Xfgg g^Sfe gJSOII CHSK)! gSShCK 

ejXH, Dim see mxnwi ah § m a§, o\m asea. oi^, >is@ Dimm o[q\±m& mmi 
okji±c«&»« Aiao. 01 5 1 oiiai omi^ae* mmm^ &«2i ¥^§§ ssshxi ii 
H^aaoii^AioiiBAia, 3-omi^5saoimAiaoiiH^is eoi ao, e§[ o^oi^^ mmm 
. 11 am £>oi df^o^ a^sj^ 31 as ^gsi ^ssjxi stsoi, ^ai^ siioim. sa, mei^. 



m goH^ ^ g^oit ±§2| Aia s» &^ch 

S, 3-omiinHSBeaoil»AI6ie* ( 3-OhOlic 
SS6IBI9Kfused silica) 801 Afgf 4= SUCK 



OFdlin^^lf B80I aaSS. J\mm gOH^ AH &| » CH, 0IB a^SCh H S^OI Omiintfeaa ^lil N-CBZ-[1]amine-[9]acid 
S 5^ S OH Oil M#£ ^ S?PI8 ^XlehCK S>SAiaS 12 Aia §£91- SSI-CM, ^2 Oil AH ygAmCK 



N-CBZ-[1]amine~[9]acid^ B&2| Oh°l ^g^P^ SliSiOH 2125^ O^ej^lg 2>ia S3 Oil ^aiU^I 6h£|E S^JIM Xil>IS^ Hl§ 
01 IfiaiCk &W>D12\ »|3m JIUM U ^ (neat) §£1 M¥2^0U-|I^<LK>1I Be QI, ^ ^ Oil AH sMU* *Hai6H= HfSOl ^^D. 01 ^ 

s^fsoi 2f^£ie j\m see a^°j goH, oils eon oii&M^ Aii^mot Dim sschi Mai^^^ ^_z\mm 2.^01 mi^& si ^oh^i s 
S2IB a^eo. 

£>oi nfsoii £161-01 £ 1 ai £ 2 oil £ai© uh£f zt@ gxni Dimm &m 4= ?id\\ sck 

£ IS tfESE, N-CBZ-[1]amine-t9]acidfe »B2| ^ = **A|6H>| omi^§*»@ DIM S£2| OF&jHf 0ISa»°S a»}| a«8*0l 0}DI 

in«a»a :>ia se oil ssraoi ao. 01 atfsi £ 3011 uEim&ch ihas phoiiah °>§i&§ soich. «si e^2j phohi 

AH ^§8F01 gXh^S|2J ^g£jOI S*Q. ZiaiH £ 2M tfHSS ^1^ 5l&¥ SB^Sj Si§ 0F°] ^g^IMB 2^ ^xhOhEl^S ^ 



^ tt90|| CCf ah ^01X1^ SSOil *\mm 01°1J\ HX]lD\mS Om *tmD\9\ <H^Jt O.OS UXI 0.3 amines/nm- 

Of°j^|^ 0H¥ 3^6^| ^SSICH SiOIAH, 0|« 0|go^04 DNA £J0|U b^0|2gje HI 5 6^1 Oil ^aio^Cf. 



UEfUIH, 2^21 



oi ghi caafAH ^ ^92i nxiiDimz dna gjoiu d^oi^ge 3H^5fedi D\^m ^mm ^ sick oiim is dna sam^fMaisEf 
oi^g na^ia ^¥0ii n§Ai3i2Xh m tm D\m ssoii 4*21 ohei^ie ^^4-^ ^^xfm ^21 eix-iisoh^ ^chah mmm 

d\\ sEgjsioH &oiD\i mmm ^ 21a. 01^ U21 4= ?xd\\ sin, xhissi-^ i§§ ea goiSMi m^^ci. 

stfe bhoia^j 04 ^01 g^u cfE bhois mnmm usai 912x1- m mioiit ^i§ s£2j ^g^i ^t^^ ^^^4-^ piu s^oii ^m^t 

D\\ Q§1 4- £i^| £JCH S12J lii ff^AI^ 4^ 0|^0l|£ Dim SBOil gXhM# 2§5f2, 0IM2J ^ii Strife S33^ 

oil §agi K&Dim^. Mgoi ui-^sm. se& oi ens- ^soii °\mo\ «ig£i^ 21^21 a^x^i- ag^ei ^!ah^ ^ga^pi a 

^1 3ioi» 4= aa. 

oi^2j ^Aioiie emoi ^ isi ch^ ^ahis^i ^s^cf. b, ^aioii^ ^ oiiaiopi ^iti 5101x1 oim°^^ §§sib ^01 omo. 

AIM 1 

^n.Mai^[(A|O^Oil^A|)Oil^]OmitO||&(Tns[(cyanoethoxy) methane)2| 

IE Maf^3(2 1)011 Ma^(»OIE^A|DII«)OmiiiiOIIB(tris (hydroxymethyl)aminomethane)(20.2 g, 167 mmol)Hf ^0H^2j 4=<^sf^ 
8(3.0 g, 53 mmoDM ^2 12 AlZh ^15 mOilAH >!2A|^a. »a-CI^6.Kp-dioxane) gOHM 500 m£ ^ AlS^h GPi^XI 
AiaCh 3.5 S^2J 0f3g^L|e^( acry | on jtriie)(38.5 mi, 585 mmol)§ ^A^l SS(syringe pump)^ &&ol ^<&mC\. &m°\ ^l|H§£fe 

B^o^nennis esH ^eis^ y-goi g^f 1^512? ^#^ci. ^^i#e ¥4* #&omm£°s assf^ otufei- 

¥1 ^ 2 1 g OH 11 e^Ama. 2^H§0H(ethyl acetate : methanol = 4:1 (v/v), R, : 0.64)M 0|g6H S§ 3S0tS3enniCJB 21= t£[ 

^ ;^x-iiPh ^cH&cf. oia-i hoii ^aimsie en £oi£! 34.8 goia(34.8 g, ^« 74.3%). 

14) Mai^[((0II^A|9JssU)0||«»A|)0||8]omiic0IIB(Tris[((methoxy- carbonyl)ethoxy)methyl]aminomethane)2| 
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^dl^[(A|0^0il^A|)D1l^]0h0l!^[HI&(Tris[(cyanoethoxy)methyl]amino methane)(2.0 g, 7.1 mmoDS §2 M£f^B(500 m£)oil yn 
HfgSI 2g[ «A|g 20 m£ SEE S^SH 3 A|2t S2> Sf^AI^IQ. £!S 61- Oil AH HOHH JOStE 6^±» S25f mM i8 U*»j£l S3|H 9«X||^ 

b«sp. oi>!S oh aii eon ^01 oiaeo. B»»stsBoioi oj:q*s ssia^ m& (rotary evaporator) ■ oisaH aa e 

nsfoi gone hi^sp. 3*121 £5it[ eiixiiM em i^^5e°5 ^bsioi «&p. §§§ a a iwh « diibmoii ^oi o«±E«a 

®MHQ. 24 A|2J Dil&gOilAH ¥1 ^£101110^°! (triethylamtne)M j»8 S^»0I ^£l§°-!!2£ SJB0ISQ. g™§ 

» ¥1 11 «I] I5£3i2£ 9B»0| ^}|#g £?4* StfDHmisSS 0I3KCK gOHM XII 31 & ¥1 £^§1: sflfii *sN6> 

0\ SJHgQfKethyl acetate : methanol = 8:1 (v/v). R, : 0.25)M OlgsH f*B asOJSUfflEIWH SE3I- 2*^ S«XPt 20H£!D(2.33 g 

, x§ 80.6 %). 

Of) N-(^^^A|3^sy)-Mai^[((Dll^A|5^ey)0)I^A|)Oill]omi^01l& (N-(Benzyloxycarbonyl)-tris[((methoxycarbonyl)ethoxy)meth 
yl]aminomethane)2J »S 

^d|^[((0j|^A|3hssy)0i|^A|)0il^]0miin01l&(Tris[((methoxycarbonyl) ethoxy)methyl]aminomethane)(1 .0 g, 2.5 mmol) S 10ml2| B 
Oil ^fij ¥i 0 IDS U2t»B/cl SB6mSB(NaHCQs)» 0.3 g S3W0J oilBAiaCK 1 AI2 XIU g^OI D|« »»£l»Sa &!§! i^^ 
S^OilOl^ (benzyl chloroformate)(0.50 m«, 3.5 mmoOB 3361 Hl^ StSOl iUB mo\\ ^X| SJbr 3IB0I PhBI8^0h 21 fe 3xH^ 

SOICH 01 3 ^ 0111 OUil&l 01^ (ethyl acetate)^ ^g^Ck ^D\mm ¥4> B^QUmi^o^ 2t£8^ OiaBP. §0HM iW^ Ail ^ & 
¥1 SJHSOHtethyl acetate : hexane = 1:1 (v/v), R, ; 0.46JS OlgoH »3 3£QhSIiaiIII»B 3£}r 2*1= inB^i ^X\\D\ SOI H 0(1.01 g. 
77.3 %). 

Bf) N-(ffla*A|^esy)-Ma£[(^ = *A|OIWAIM^ 
N ^^gs A |9^s S y)_e£(^[((oi|s A j 3 ^ e y)()||s A |)rj]|^]o 

minomethane)(2.0 g, 3.7 mmol)g 5 mi Oil Oil # 2H£2| 1 .0 N ^tf§mMB(15 ml, 150 mmoOB 2rSH MA^Cf. ^im^ii 

xirnw °asci^ gie g^^EH^i- so. aBBxi 12 Aia xius goHM as- ai^e ¥1 §31 m^^s. 

if *fi»C|. ^}|#£ Uiai^ ^jg^oj 0 oOliAi ie adi 0 -^25 aaSAI21CKpH*T 1 -2). pH ©ai^ cl^g ^eisr ¥i Oii 

H OhAilEil 01 e (ethyl acetate)^ s£B&P. Bffl 1^ ^i SJH^ OH (ethyl acetate : methanol = 2:1 (v/v). Rf : 0.72)g 0|§6H 

UB 3£EW£DaiII|»a SE^ °«x-il^h aOlSCKl.52 g, ^1 82.4 %). 

Of) 'N-(^§j^A|^esy)-^dl^ 

caribonyl)-tris [((N'-(carbonyl)-tris(((methoxycarbonyl)-ethoxy)methyl)methylamino)ethoxy) methyl] aminomethane)2J ©a 

N-(fflSI*A|^asW)-ea|^[(^a«A|0||^A|)D||il]omiicO|IB(N-(Benzyl oxycarbonyl)-tris[(carboxyethoxy)methyl]aminomethane)(1 .3 
7g. 2.9 mmoDOil C| A|gS«!^^ssP0IQI E(dicyclohexylcarbodiimide: DCC: 1.77 g, 8.66 mmol), 1 -o| El^ A| £!£^E| 0^(1 -hydroxyb 
enzotriazole; HOBT; 1.17 g, 8.66 mmoDM ^ 3 tfI2 25 mi p Dim SMOhOI H(DMF) ^ DH Oil AH 31BAIZ10. 0| S^OII ££I^[{(D|| 

^AI3hSfiU)OII^AI)OII«]OWl!EOIIB(tris[((methoxy-carbonyl) ethoxy)methyl]aminomethane)(5.00 g, 13.2 mmolli 4.5 ^2 48 A| 
21 #2.^ ^iAIZJa. smoi gDHOil ^Xl &b aA|«S«|«*aiOJ (dicyclohexylurea)^f »«8H Hfll^EHS CEiayci. &_^0| 

S eOHM SI moil AH «l>|SrI2 *d£ 01 S SI- Oil B(dichloromethane)Oil ¥1 01 HI ^ P. &D\mm ¥4= #6iO^HUI^^ 2 

56fH OOeCK eDHM SB e^sl fl 2^HS0H(ethyl acetate : methanol = 4:1 (v/v), R, : 0.82)M 0I§6H SB aSOhSaEHffl©!- 

2 SE^ 0^ ^tl- ^Jx^Pf aoiaCKl.50 g, 33.3 %). 

u»'N-(aa^Ai^afiu)-sa^[((NH9^ay)-ea^((^s^Aioii*Ai)DiiB)M 

l)-tris[((N'-( carbonyl)-tris((carboxyethoxy)-methyl)methylamino)ethoxy)methyl]aminomethane)51 &a 

N-(^g^A|9^ay)-^a^[((N , -(9^^y)-ee.|^(((rj|^A|3^ay)0il^A|)^ (N-(Benzyloxyca 
rbonyl)-tris[((N'- (carbonyl)-tris(((methoxycarbonyl)-ethoxy)methyl)methylamino)ethoxy)methyl] aminomethane)(2.00 g, 1.28 mmolli 
5 m* DllBMOil ^21 ^ ^^SJ 1.0 N ^^§}U^M(15 m«, 150 mmoDi Dm B&hAma. 4=6i£fU^Mg XimW ^§^il ^BtSP^f 

xki g^^EH^h SO. B^shXI 24 AlZt XI gOHS ¥1 M3f i^ = 2I2S ^#^P. ^^ISB Wa|H I§Si ^1^04 

0 tJOJIAH ig S^aojjog ^«»AiaO(pH*s1 -2). pH gX|=_ fl S^U^e(2.0 g)g Oil^ Oh Ail Eil 01 ^ (ethyl acetate) 

s^bbq. ^ em oii mm wae s^^r 21^ ssia^ aotao(i.34o. 4=^73.3%). 

^!A|0|| 2 

JH^S^I AHI§£! ^£|3f ^I^M 20 mTorrSJ S1S0IIAH 255[^CK 

H4i moil eetihR Ma^aoii (3-omiinHsi)poi|SAioii^^B2j M¥2y g^do -3 Mm a§, a^s ^a^i- ^111 
SXIAI3IH &eouH asAiao. 

^il ^BSf ygOl M¥21!°^ Ail 01 2f 120 °C£J S^OilAi 30 M §^ 2jSShSP. 3|I§§ ^^^^ a^ h A|€J ^, M 

OilBi^J !Bg9!j(1:1 ¥Hlbl) » DIIBMOil &3CM 3 g SK ^MEr Ail^g 5r^P. 01 ^I^M 2f 20 mTorr2J H 

SOil Ai ej^oh s t n^OI OhOlhi^BsfS ^I^M ^AIOII 1 OJI AH HISS N-CBZ-[1 ]amine-[9]acide H&SI-fe § OH Oil m§k& 1\ 

± m$\D\m B3BBQ. 01 M ^gOilAi 12 A| M2t ^^Al^P. 

ygOl X-il^EJ ;|ii§ Oil&M, OilBi ^ M^J &tJg^i(1:1 ¥Hldl), g, Oil & ^ Oil ^X^^^ 3 - §o| ^sjs m 

n. sis assfaa. 

01^, cbz ^g^is xii»s^i ?imoi ^a^h D\mm ^aiM¥s^o^i^<^oii a§, oib ^chiah 30 m §e^ s§ii[ ah^s^p. 
w Aii ^ 01 jism p^sj oii&e^ Aii s« & [f§ on^ee oigshoi 10 e eel- £§n[ xnaishap. 

^>0| N-CBZ-t1]amine-[9]acid^ BSA|?PI 23f #21 omitttB ^Xf#2J ?« H 0f&i^l2j HS^Ei *g»HO. 3 39 OhDI^^B 
MX^SJ ^THIfe ^ 8 AOQ, £rS^I2] SSiEb 3.5 amines/nm' 01 P. 

BEST AVAILABLE COPY 

2006/3/16 — 12 



WIPS PIView 3.3.3.1 



N-CBZ-[1]amine-[9]acidS SL^AIEJ ¥2j ^Mt= 10 A LH2|:>|- sOith 18 LflXI 19 AOIH, ^g}|£l 53^£b 0.18 amines/nm'^ &0I 
E0\^ 51s ^ 4= ac*. OlttH yg^ 01&3I2I SBiJE£r 9-BM B0ISI E(9-anthratdehyde)M OlgS^^OI, 01^ 0112011 A*g8^ 4-U§ 
Se!!5aQI8IE(4-nitrobenzaldehyde)aci- gSS3ll40h 6 bH ?tB B SS0IQ. 0\^1D\ ^E^ a XI 81 ttOtXUI e£H2J 4-U 

S£a2ttGI8|££fe HEaitfOI «^fe»OI 9-BMBH3IEB A*»8*aCh 

SB SB2| 1EHS AFM(Atomic Force Microscope) &d|g 0IS8h01 BBB OHHttf B»B SB2] ^£2f a »OPJ K21Q. 01 fc 8F 
OlfflSHXI BXW HC! Oil B^#E^ i<££iaMe 2|0|3fDj aOIBP* 4SZ1 ¥SO| aS£|X| 8JOI- B br£f »0| 3BB BXWBtOI a 

BH. N-CBZ-[1]amine-[9]acid^l- E£i& *§8PI ?|8K>| g£2| g Oil AH 30 B, 1 A|«. 2 AI3. 4 AIZ! 2*3 £§Ef 

M\Mm »aau ^^ioii^ bspi- atao. seb 24 aib. 48 Aizm §£2j b ^oii/h »»b a *sb ¥«is qiai *bb »oi^h aac*. 

aae phm s ^oiiah *3b h^si Baas e 3011 uamaa. ph 4 mxi 9 w»b 0^ bsb &ehm moic^i- ph 3 sa 
s^oiiah, nan p h 10 i^oiiAH^ s^ai goiE^ ^ a a. ^ ^ai^ ci^EM sbs^ g«2j P 

hoiiah Bass veiB 4= aaa. 

SB SE2| § ^OlIAHE BS©m. QSB SE2J B ^OllAj SB2j BUM E 4011 14 El LH a P- . 40 TCOilAH 100 TCWXI 10 °C Zh2| 
Eg g£f b^OI^Oj ^g°«0|| 30 B2J SIH¥a2U ^ XHI Oil ^OPl aaCK 355. 100 t:2| B HOIIAH 4 AI2 0I& ^ ffH0t e| 

at£i ^wi^ ^che^ 2# ^ aaa. oias gsiBsae t»oiE&°i uias ahssi^ioii »bb soick 

&i\ E 3 % E 421 ¥fll BSISr AOIQ. 
^ Al Oil 3 

Jii 1 ^ ^ai^h cn^oii mmM&dim Misfb 3g sisjsmfe *jaioii 221 sub ^i^e xnaisi-ach xiisq gg^ai^i- }iae # 

31 ittAini 221 :m§iiu shb UBUiaa. 



B W90II CCI-s^ S ^ 0j| AH 2] Oh°J^| ^EM ^j§5| ^^A|^ 4= 9XQ. 0121- ^0| HBOII 5i3 Oh&i^l e£l IZa^IBB DNA^OI 

ujttoiaaa ^h^s^qi sab ^bbp. sb b bboii caaj- x-iisrs ^t^e ^8 pH2i s^ioiiah bschm, seoiiahe as 

B 2^§^e OI^B 9 3H2| 3^^A|Ah0l C^^^M 0|¥^ 51011 3I21BCK &^^&0|U 3-S21^ ^tf£| 3? 3d| 2.^51 

xi %m mmm oi^xiy 9-5 em mm^ oi^nf^ mmm 4= ae §E2i Bg^a ?iaci. oi^oiie d\m aeoii siefb ^xfee n 
asm, oig2i gisi^ b^poii sfifi sb ^i^^ aisoi it^mct. 

(57) ^^21 a 91 

1. 

»3| sfs^ 1^ SAISjfe llt^M: 
[If^^l 1] 




OH 



6PI ^OIIAI, ffliyoi^U, U^^^L E^^ll, E^ AlOhE^l^ xl^9 Mb!, UHi, E^ BMHOICf. 

>?» 2. 

XII 1 UOil a 01 AH , 

SPI laS SAIS^ N-CB2-[1]amine-[9]acid Sf«|: BEST AVAILABLE COPY 

2006/3/16 " TS 



WIPS PIView 3.3.3.1 



la] 




(£DI ^ oil ah , miyoi^u, uss^i, ee^ aio^is xi^s ny. u°i ( emu), 

a) Sai^(8JO| = *A|0IIB)OWIlcD|IBa 0[3I^L|§I1 A| Oh in Oil Bl HI Old 

fihSAis ah ^ai^[(Aio^oii^Ai)oiii!]omi^Dii&e ai£»fe &y\\ 

b) HD\ e£|^[(A|0Hn0il^A|)0il^]Omit0il&0{| SB S^S^B DMH 
BJI: 

c) e a| ^ [ s m A | Oim A| )0|| ■ ] Oil H ] OFOI ^011 &0|| WI&S2I 
CHI^aiMsl e £1 ^[((0||s A |5)^ssy)0i|SA|)fflll]Omiin0ll& 

d) BBi^[((omAi3^su)(MmAi)oyii]omi±coiBoy 6pi swai 2 BEST AVAILABLE COPY 

2006/3/16 " ~ 14 
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3£^ SAISJ^ H-t^ee *ll3ESfe B3I 

ROCOCl 

(&:>i on ah . rs miyoi^u. uss3i. ifsza, se^ aio^is xi&a miy. uhi, ses= emm 

3] 



o 




o 

O" 

o 




OCH 3 
o 



OCH- 



OCH3 

(£>0| ^ Oil AH , R£ BiyOI^U. »S20, SEi= A| (Hindis IHiy, UHi, SEZz & = 

e) Sf^A. 30^ SA|£J^ 2} ITS Oil *<Mmeg goHg Jm(n D y+ 

^shai^ah spi 4^ sAisjb stvas »i2E»te e^i 

a] 4] 




OH 
O 




O 

O 



OH 

^iOilAH, RB OliyOI^U. *S2S. SEi= A|0hbr3|S Xl^S my. UHi, se^ emu); 

f) if^Ai 4 ^ SA |£i^ statsa ^ai^[((Dii^Ai3^ey)oii^Ai)oii 

HlomiicDIie* C|«H£B(»C»0I£0II ^OIH, Q AIM^SI tf^efia 

qioih. sj oiH^Aieys^aioh^^ s^en* s^sais spi a^r^i 5^ 
HAig^ st&gs aisahfe eai 
[a>*i 5] 



BEST AVAILABLE COP^ 



2006/3/16 



15 
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^ on ah . iaiaoi^u. uss^i, ssai, se^ aiou^is miu, u°i, se^ emm; ^ 

i 

g) W^l 5^ £A|£j£r sf^MOil ^^sfU^M 3^01 3^ 

&8HA|3iAi 1S £A|£J£r sf^MM fll^SUrr &D\\ 

a^a 4. 

XII 3 a Oil SACHAi, 

BEST .AVAILABLE COPY 

2006/3/16 " ~~ 16 
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SB"SE0|| figSfe }|§J: 



«}i ^ oil ah , Rg miyoi^u. lissji. ssai. se^ aich^is x\m& my, uhi, se^ ehsaioich 
6. 

» 5 8 (HI £lOUi. 

&j| 31 S S2°J O^ojPI ^SE^h 0.05 mi! 0.3 amines/nm'oi j\ 9m 

m^m 7. 

^19 Ol-&i^| iJ££f 32*8 »«8hfc ^XhSM aaOU fi»ahfc JliJ£j Hl^SOii s^chah, 
a) Dmiic 6(6*21 52 011 Si^^b JI^M Igefb BJI; %! 

8. 

»l 7 BOII 2iOUH, 

b)E*2l21 SEJP* US Oil ^S**A|tf SI OF°i ™£D\m BMOU S»8*fe ?l§!2| HSgti, 

a^s 9. 

XII 7 8-SEfe li\ 8 SOII 

6PI b)B3|2J SEJGP* 6^1 1S SA|£J^ 3\M2\ XHS8H: 

1] 





mo\\m. rs iniyoi>iu, ums^i, ssai, sej= aio^is niiy. usi, se& emuoich 
s^s 10. 

« 9 SOll 2J01/H. 

^SEflPh SPI §f»±! 1aS SA|£|fe N-CBZ-[1]amine-[9]acid ®mg21 5|§!°J HlSgfgJ: 



BEST AVAILABLE COPY 



W1PS PIView 3.3.3.1 




m-?m 11. 

XII 7 mo\\ 910\M, 

12. 
»l 7 SOII 

b)B^|HJ if^ ShQil Ai £A|£|£r 3|g2| 



8^8 13. 
»l 7 SOII 

c) &pi efss R&mou sBiBvssot/jis&fl imn 



BEST AVAILABLE COP^ 



2006/3/16 



19 
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»J_SA|9|fc Eh^l 
O 5S8f_ JHZE^S. 

a^s 14. 

3I9 S32J O^ei^l 0.05 L4<XI 0.3 amines/nm'oj ^goj 

S-?» 15. 
*il 7 SOU 

_?| a)°J ~l - _ Of 90OIU, _ai3K a 8S6l£l3Kfused silica) £ 0l¥Oj£i 22^0 <_j^£J_r ?I92I Xil£^__. 

££_! 

1 
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Change of Thickness vs Temperature 





-ej — total thickness 



thickness of 
Hyijerbranched 
molecule only 



20 40 60 80 ioo ioo ioo ioo Temperature (°c) 
OOmin) C2hr) (4hr) (6hr) 



IT AVAILABLE COPY 



2006/3/16 
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